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A thermal dissipating module suitable for removing heat
from a heating element disposed on a circuit board is pro-
vided. The thermal dissipating module includes a heat con-
ductive structure, an adhesive layer and an elastic member.
The heat conductive structure is suitable for being disposed
on the heating element. The adhesive layer is suitable for
being disposed on the circuit board and adjacent to the heating
element. The elastic member is glued to the circuit board by
the adhesive layer, and the elastic member applies a force to
make the heat conductive structure to be attached to the heat-
ing element.
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1
THERMAL DISSIPATING MODULE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 101132858, filed on Sep. 7, 2012. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a thermal dissipating module, and
more particularly to a thermal dissipating module for an elec-
tronic apparatus.

2. Description of Related Art

With dramatic progress in technology development in
recent years, the working speed of computers has increased.
Moreover, the heat from heating elements in the computer
main unit has also increased. In order to prevent the computer
main unit from being temporarily or permanently malfunc-
tioned due to overheat, it has become very important to dis-
sipate the heat from the heating elements in the computer.

Take a central processing unit (CPU) as an example. Under
the circumstances where the CPU is working at a high speed,
when a temperature of the CPU is higher than a normal
working temperature, the CPU is very likely to have operation
errors or to be temporarily malfunctioned, causing the com-
puter main unit to crash. In addition, when the temperature of
the CPU is far higher than the normal working temperature,
even a transistor in the CPU is very likely to be damaged,
causing the CPU to be permanently malfunctioned.

Currently, a common method of dissipating the heat is to
dispose a thermal dissipating module on the heating element
for dissipating the heat to lower the temperature of the heating
element. The thermal dissipating module is usually secured
on the heating element by screw thread. However, the method
requires a hole to be made on a circuit board at a position
corresponding to a screw, which not only restricts the design
of' the circuit board but also takes a lot of time and processes
to assemble and disassemble the thermal dissipating module.

SUMMARY OF THE INVENTION

The invention provides a thermal dissipating module for
removing heat from a heating element disposed on a circuit
board.

The invention provides a thermal dissipating module
which includes a heat conductive structure, an adhesive layer,
and an elastic member. The heat conductive structure is suit-
able for being disposed on the heating element. The adhesive
layer is suitable for being disposed on the circuit board and is
adjacent to the heating element. The elastic member is glued
to the circuit board by the adhesive layer, and the elastic
member applies a force to make the heat conductive structure
attach to the heating element. The elastic member includes a
main body and an extension arm, wherein the main body is
suitable for being glued to the circuit board by the adhesive
layer. The extension arm has a first end part and a second end
part. The first end part is connected to the main body, and the
second end part is secured to the heat conductive structure so
as to provide a force which is toward the heating element to
the heat conductive structure to make the heat conductive
structure attach to the heating element.
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2

In an embodiment of the invention, the force may be
applied to the main body for which to detach from the adhe-
sive layer.

Based on the above, the invention allows the elastic mem-
ber to be detachably glued to the circuit board by the adhesive
layer and is secured to the heat conductive structure via the
elastic member, which simplifies an assembling process of
the thermal dissipating module. Therefore, the invention does
not require a hole to be made on the circuit board to secure the
thermal dissipating module, thereby reducing the number of
perforated holes on the circuit board to allow a more flexible
design of the circuit board.

In order to make the aforementioned features and advan-
tages of the invention more comprehensible, embodiments
accompanying figures are described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a perspective view of a thermal dissipating
module disposed on a circuit board according to a first
embodiment of the invention.

FIG. 1B is a front view of the thermal dissipating module in
FIG. 1A.

FIG. 2A is a front view of a thermal dissipating module
disposed on a circuit board according to a second embodi-
ment of the invention.

FIG. 2B is a top view of the thermal dissipating module in
FIG. 2A.

FIG. 3A is a perspective view of a thermal dissipating
module disposed on a circuit board according to a third
embodiment of the invention.

FIG. 3B is a front view of the thermal dissipating module
disposed on the circuit board in FIG. 3A.

FIG. 4A is a front view of a thermal dissipating module
disposed on a circuit board according to a fourth embodiment
of the invention.

FIG. 4B is a top view of the thermal dissipating module in
FIG. 4A.

FIG. 5A is a perspective view of a thermal dissipating
module according to a fifth embodiment of the invention.

FIG. 5B is a front view of the thermal dissipating module
disposed on the circuit board in FIG. 5A.

FIG. 6A is a front view of a thermal dissipating module
disposed on a circuit board according to a sixth embodiment
of the invention.

FIG. 6B is a top view of the thermal dissipating module in
FIG. 6A.

FIG. 7 is a front view of a thermal dissipating module
disposed on a circuit board according to a seventh embodi-
ment of the invention.

FIG. 8A is a front view of a thermal dissipating module
disposed on a circuit board according to an eighth embodi-
ment of the invention.

FIG. 8B is a top view of the thermal dissipating module in
FIG. 8A.

FIG. 9A is a front view of a thermal dissipating module
disposed on a circuit board according to a ninth embodiment
of the invention.

FIG. 9B is a top view of the thermal dissipating module in
FIG. 9A.

FIG. 9C is a left side view of the thermal dissipating mod-
ule in FIG. 9A.

FIGS. 9D-9F are left side views of a thermal dissipating
module according to other embodiments.

DESCRIPTION OF EMBODIMENTS

FIG. 1A is a perspective view of a thermal dissipating
module disposed on a circuit board according to a first
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embodiment of the invention. FIG. 1B is a front view of the
thermal dissipating module in FIG. 1A. Please refer to FIGS.
1A and 1B. A thermal dissipating module 100 in the embodi-
ment is suitable for removing heat from a heating element 12
disposed on a circuit board 10. The heating element 12 is, for
example, a central processing unit (CPU), a memory module,
a graphics processing unit (GPU), or a chipset.

The thermal dissipating module 100 includes a heat con-
ductive structure 110, at least one adhesive layer 120, and at
least one elastic member 130. The heat conductive structure
110 is suitable for being disposed on the heating element 12.
A material of the heat conductive structure 110 may be copper
or other metals easily transferring heat. By making the heat
conductive structure 110 attach tightly to the heating element
12, the heat from the heating element 12 may be removed to
lower a temperature of the heating element 12. In addition, in
the embodiment, the thermal dissipating module 100 has four
adhesive layers 120 and four elastic members 130. Two adhe-
sive layers 120 and two elastic members 130 as a set are
disposed on two relative sides of the heating element 12. The
two adhesive layers 120 of each set are disposed on the circuit
board 10 and symmetrically on two sides of the heating ele-
ment 12. Each elastic member 130 includes a main body 132
and an extension arm 134. The main body 132 is suitable for
being glued to the circuit board 10 by the adhesive layer 120.

As shown in FIG. 1B, the extension arm 134 of the elastic
member 130 has a first end part 134a and a second end part
134b. The first end part 1344 is connected to the main body
132 and the second end part 1345 is secured on the heat
conductive structure 110. In the embodiment, the second end
part 1345 ofthe extension arm 134 ofthe two elastic members
130 of each set is connected. However, in other embodiments,
the second end part 1345 of the extension arm 134 of the two
elastic members 130 of each set may not be connected. In
addition, the two elastic members 130 of each set may be
symmetrically disposed on an external side of the heat con-
ductive structure 110 and provides a force which is toward the
heating element 12 to the heat conductive structure 110 to
make the heat conductive structure 110 attach to the heating
element 12.

In the embodiment, the main body 132 and the extension
arm 134 are integrally formed. Moreover, the second end part
1345 of the extension arm 134 is secured on the heat conduc-
tive structure 110 by perforation pins. However, in other
embodiments, the first end part of the extension arm may be
connected to the main body by locking, welding, or adhering.
Furthermore, the second end part of the extension arm may be
connected to the heat conductive structure by welding, adher-
ing, or integral formation.

The adhesive layer 120 in the embodiment has a removal
characteristic which is similar to or the same as that of a
damage-free adhesive strip on the market, and therefore the
thermal dissipating module 100 may be quickly assembled on
or dissembled from the circuit board 10. When a normal force
is applied to the adhesive layer 120, the adhesive layer 120 has
great stickiness so that the thermal dissipating module 100
does not fall off the circuit board 10 easily. When a shear force
is applied to the adhesive layer 120, the stickiness of the
adhesive layer 120 is destroyed so that the thermal dissipating
module 100 is able to fall off the circuit board 10 easily. When
a certain degree of force is applied to the main body 132, an
adhesive force between the circuit board 10 and the main
body 132 may be eliminated so that the main body 132 may
separate from the circuit board 10, wherein the certain degree
of force is usually a shear force applied to a surface of the
adhesive layer 120.
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Please refer to FIG. 1A again. The thermal dissipating
module 100 in the embodiment may further include a heat
pipe 140. The heat pipe 140 is connected to the heat conduc-
tive structure 110 so that the heat energy generated by the
heating element 12 is transmitted to the heat pipe 140 through
heat conductive structure 110. Cooling fluid (such as coolant
or water) may flow through in the heat pipe 140 to provide a
higher dissipating efficiency to the heating element 12.

The main body 132 of the thermal dissipating module 100
in the embodiment is secured on the circuit board 10 by the
adhesive layer 120 and is connected to the heat conductive
structure 110 via the extension arm 134 to make the heat
conductive structure 110 attach to the heating element 12 to
ensure sufficient heat dissipating capability, wherein the heat
conductive structure 110 is a heat dissipating fin which may
consist of metal. Therefore, it is not required to use a conven-
tional technique such as forming a hole on the circuit board 10
to secure the thermal dissipating module 100 with screws,
which may reduce the number of holes on the circuit board 10
and increase design flexibility of the circuit board 10. In
addition, since the force can be applied to the main body 132
for which to detach from the adhesive layer 120, it is easier to
assemble or disassemble the thermal dissipating module 100.

Additionally, when the thermal dissipating module is dis-
posed on the circuit board, the elastic member provides a
force which is toward the heating element to the heat conduc-
tive structure which also generates a reactive force to the
elastic member. In order to reduce the impact of the reactive
force from the heat conductive structure brought to the elastic
member for the main body to be glued to the circuit board
more stably, the following paragraphs provide a variety of
shapes of the elastic member for strengthening the coherency
between the main body as well as the adhesive layer of the
elastic member and the circuit board.

FIG. 2A is a front view of a thermal dissipating module
disposed on a circuit board according to a second embodi-
ment of the invention. FIG. 2B is a top view of the thermal
dissipating module in FIG. 2A. Please refer to FIGS. 2A and
2B. A main body 232 of a thermal dissipating module 200
includes a flat plate 232q and a fixing plate 2325. The flat plate
232a is suitable for being glued to the circuit board 10 by an
adhesive layer 220, and the fixing plate 23254 is screwed to the
flat plate 232a through a screw 236 as well as is connected to
a first end part 2344 of an extension arm 234.

In the embodiment, the fixing plate 23254 is screwed to a
center of the flat plate 232a. By moving an action position of
a reactive force applied to the main body 232 by a heat
conductive structure 210 to a central part of the flat plate
232a, the impact on the bonding between the main body 232
and the adhesive layer 220 is reduced. Certainly, the fixing
plate 2325 may also be disposed at other parts of the flat plate
232a as long as the main body 232 is able to be glued to the
circuit board 10 more stably.

FIG. 3A is a perspective view of a thermal dissipating
module disposed on a circuit board according to a third
embodiment of the invention. FIG. 3B is a front view of the
thermal dissipating module disposed on the circuit board in
FIG. 3A. Please refer to FIGS. 3A and 3B. A main body 332
of'athermal dissipating module 300 includes a flat plate 332a.
The flat plate 332a has a recess 332¢, and a first end part 334a
of'an extension arm 334 is connected to a part of the flat plate
332a near a bottom of the recess 332¢. In the embodiment, the
first end part 334a and the part of the flat plate 3324 near the
bottom of the recess 332¢ are integrally formed. Moreover, a
length of the recess 332¢ is about half of a length of the flat
plate 332a so that a position where a reactive force from a heat
conductive structure 310 is applied to the flat plate 332a is
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near a central part of the flat plate 332a, and therefore the
main body 332 is able to be glued to the circuit board 10 more
stably. Certainly, a position of the recess 332¢ at the flat plate
332a and a size of the recess 332c¢ are not limited thereto.

FIG. 4A is a front view of a thermal dissipating module
disposed on a circuit board according to a fourth embodiment
of the invention. FIG. 4B is a top view of the thermal dissi-
pating module in FIG. 4A. Please refer to FIGS. 4A and 4B.
A main body 432 of a thermal dissipating module 400
includes a flat plate 432a and a bending part 4324 which is a
bended end of the flat plate 4324. The flat plate 4324 is glued
to the circuit board 10 by an adhesive layer 420, and the
bending part 4324 is connected to a first end part 434a of a
extension arm 434. A projection position of a part at which the
bending part 4324 connects to the first end part 434a pro-
jected to the flat plate 432a may be near a central part of the
flat plate 432a so as for the main body 432 to be located at the
central part of the flat plate 4324 when the a heat conductive
structure 410 applies a reactive force to the main body 432.
Therefore, a better adhesiveness between the main body 432
and the adhesive layer 420 may be maintained. The bending
part 4324 further has a function of providing an elastic force
to a thermal dissipating module 400 so as to avoid the heating
element 12 to be damaged due to an exceeding normal force
brought after the thermal dissipating module 400 is secured
on the heating element 12.

FIG. 5A is a perspective view of a thermal dissipating
module according to a fifth embodiment of the invention.
FIG. 5B is a front view of the thermal dissipating module
disposed on the circuit board in FIG. 5A. Please refer to FIGS.
5A and 5B. A main body 532 of a thermal dissipating module
500 is in a C shape. The main body 532 includes a side plate
532f, an upper plate 5325, and a lower plate 532/4. The upper
plate 532g and the lower plate 532/ are respectively located at
two ends of the side plate 532f. The lower plate 532/ is glued
to the circuit board 10 by the adhesive layer 520, and the upper
plate 532g is connected to a first end part 534a of an extension
arm 534. In the embodiment, an opening 532/ of the main
body 532 is toward the heating element 12, and the extension
arm 534 and the main body 532 are integrally formed. How-
ever, an opening direction of the opening 532/ of the main
body 532 and a connecting method of the extension arm 534
to the main body 532 are not limited thereto. Since the main
body 532 is connected to the extension arm 534 through the
upper plate 532g, areactive force applied by a heat conductive
structure 510 focuses on the upper plate 532g. Also, since the
main body 532 serves as a cushion, thereby reducing an
impact of the reactive force applied by the heat conductive
structure 510 on the lower plate 532/. Therefore, a better
bonding between the lower plate 532/ and the adhesive layer
520 may be obtained.

FIG. 6A is a front view of a thermal dissipating module
disposed on a circuit board according to a sixth embodiment
of the invention. FIG. 6B is a top view of the thermal dissi-
pating module in FIG. 6A. Please refer to FIGS. 6A and 6B.
A major difference between a thermal dissipating module 600
in FIG. 6A and a thermal dissipating module 500 in FIG. 5A
lies in that a lower plate 632/ of the thermal dissipating
module 600 in FIG. 6 A includes a clip hook 6327 and an upper
plate 632¢g includes an aperture 632%. The clip hook 632; is
through the aperture 632% and secured on the upper plate
632g. In the embodiment, the clip hook 632/ and a side plate
632fare respectively located on two relative sides of the lower
plate 632/ so that two corresponding sides of the lower plate
632/ and the upper plate 632g are joined together by the side
plate 632f and the clip hook 632/ respectively to maintain a
relative position of the lower plate 632/ and the upper plate
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632g. Moreover, a sufficient heat dissipating effect is ensured
through applying more force which is toward the heating
element 12 to a heat conductive structure 610 by an extension
arm 634. A reactive force applied by the heat conductive
structure 610 in the embodiment also focuses on the upper
plate 632¢g so that a better bonding between the lower plate
632/ and the adhesive layer 620 may be obtained.

FIG. 7 is a front view of a thermal dissipating module
disposed on a circuit board according to a seventh embodi-
ment of the invention. Please refer to FIG. 7. A major differ-
ence between a thermal dissipating module 700 in FIG. 7 and
the thermal dissipating module 500 in FIG. 5A lies in that a
main body 732 of the thermal dissipating module 700 in FI1G.
7 further includes a hook arm 740. The hook arm 740 includes
a first end 742 and a second end 744. The first end 742 of the
hook arm 740 is connected to an upper plate 732g, and the
second end 744 of the hook arm 740 is connected to the circuit
board 10. Inthe embodiment, the first end 742 of the hook arm
740 is fastened through the upper plate 732g, and the second
end 744 of the hook arm 740 is screwed to the circuit board 10.
However, a fixing method of the first end 742 and the second
end 744 is not limited thereto. Moreover, the hook arm 740
and a side plate are respectively located on two relative sides
of'the upper plate 732g and the lower plate 732/ to maintain
a relative position of the lower plate 732/ and the upper plate
732g so that an extension arm 734 may provide more force
which is toward the heating element 12 to a heat conductive
structure 710. A reactive force applied by the heat conductive
structure 710 in the embodiment focuses on the upper plate
732g so that a better bonding between the lower plate 732/
and the adhesive layer 720 may be obtained.

FIG. 8A is a front view of a thermal dissipating module
disposed on a circuit board according to an eighth embodi-
ment of the invention. FIG. 8B is a top view of the thermal
dissipating module in FIG. 8 A. Please refer to FIGS. 8A and
8B. A major difference between a thermal dissipating module
800 in FIG. 8A and the thermal dissipating module 500 in
FIG. 5A lies in that an upper plate 832¢g of the thermal dissi-
pating module 800 in FIG. 8A has a recess 832c¢, and a first
end part 834a of an extension arm 834 is connected to a
position at the upper plate 832¢g near the recess 832c¢. In the
embodiment, the first end part 834a and a part on the upper
plate 832g near a bottom of the recess 832¢ are integrally
formed. Furthermore, a length of the recess 832¢ is about half
of'a length of the upper plate 832g so that a position where a
reactive force from a heat conductive structure 810 is applied
to the upper plate 832g is near a central part of the upper plate
832g, and therefore the main body 832 is able to be glued to
the circuit board 10 more stably. Certainly, a part where the
recess 832¢is located on the upper plate 832g and a size of the
recess 832c¢ are not limited thereto. In addition, in FIG. 8B,
although a width of the extension arm 834 is narrower than a
width of the recess 832c¢, the extension arm 834 may also be
at the same width as that of the recess 832c.

FIG. 9A is a front view of a thermal dissipating module
disposed on a circuit board according to a ninth embodiment
of the invention. FIG. 9B is a top view of the thermal dissi-
pating module in FIG. 9A. FIG. 9C is a left side view of the
thermal dissipating module in FIG. 9A. Please refer to FIGS.
9A-9C. A major difference between a thermal dissipating
module 900 in FIG. 9A and the thermal dissipating module
500 in FIG. 5A lies in that a projection of an opening direction
of'an opening 932 of a main body 932 in FIG. 9A projected
on the circuit board 10 is orthogonal to a projection of an
extension arm 934 projected on the circuit board 10. That is,
the opening direction of the opening 932/ of the main body
932 is not toward the heating element 12. Furthermore, the
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thermal dissipating module 900 in the embodiment is also
connected to the extension arm 934 through an upper plate
932g. Therefore, a reactive force applied by a heat conductive
structure 910 focuses on the upper plate 932g so that a better
bonding between a lower plate 932/ and an adhesive layer
920 may be obtained. The extension arm 934 may be con-
nected to a position at the upper plate 932g as shown in FIG.
9C and also be connected to the upper plate 932g near a
central part on a left side surface in an direction emitted from
an opening 932i. Apart from that, as shown in FIG. 9D, the
extension arm 934 may also be connected to the upper plate
932g near a central part on a right side surface in the direction
emitted from the opening 932i. Alternatively, as shown in
FIG. 9E or FIG. 9F, the extension arm 934 may be connected
to the upper plate 932¢ near or away from a part of a side plate
932fon the right side surface in the direction emitted from the
opening 932i. Certainly, a relative position of the extension
arm 934 and the upper plate 932¢g are not limited thereto.

In summary, the invention allows the elastic member to be
glued to the circuit board by the adhesive layer and the heat
conductive structure is secured by the elastic member, which
simplifies the assembling process of the thermal dissipating
module. In addition, the invention does not require holes to be
perforated on the circuit board to secure the thermal dissipat-
ing module. Therefore, the number of holes perforated on the
circuit board may be reduced so that the design of the circuit
board may be more flexible. In addition, the reactive force
from the heat conductive structure applied to the elastic mem-
ber may be reduced with a variety of shape designs of the
elastic member thereby increasing the bonding between the
elastic member and the adhesive layer. Moreover, when the
certain degree of force is applied to the main body, the main
body is able to be detached from the adhesive layer so that it
is easier to disassemble the thermal dissipating module.

Although the invention has been disclosed by the above
embodiments, the embodiments are not intended to limit the
invention. It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the invention without departing from the scope or spirit
of'the invention. Therefore, the protecting range of the inven-
tion falls in the appended claims.

What is claimed is:

1. A thermal dissipating module, suitable for removing
heat from a heating element disposed on a circuit board,
comprising:

a heat conductive structure suitable for being disposed on

the heating element,

an adhesive layer suitable for being disposed on the circuit

board and adjacent to the heating element, wherein the
adhesive layer does not fall off the circuit board easily
when applying a normal force, and the adhesive layer
falls off the circuit board when applying a shear force,
and

an elastic member glued to the circuit board by the adhe-

sive layer and applying a force to the heat conductive
structure by the elastic member to attach the heat con-
ductive structure to the heating element.

2. The thermal dissipating module according to claim 1,
wherein the elastic member comprises a main body and an
extension arm, the main body is suitable for being glued to the
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circuit board by the adhesive layer, the extension min having
a first end part and a second end part, the first end part
connected to the main body, and the second end part secured
on the heat conductive structure.

3. The thermal dissipating module according to claim 2,
wherein the main body and the extension arm are integrally
formed.

4. The thermal dissipating module according to claim 2,
wherein the second end part of the extension arm is screwed
to the heat conductive structure.

5. The thermal dissipating module according to claim 2,
wherein the main body comprises a flat plate and a fixing
plate, the flat plate suitable for being glued to the circuit board
by the adhesive layer, and the fixing plate screwed to the flat
plate and connected to the first end part of the extension arm.

6. The thermal dissipating module according to claim 2,
wherein the main body comprises a flat plate, the flat plate
having a recess, and the first end part of the extension arm
connected to a part of the flat plate near a bottom of the recess.

7. The thermal dissipating module according to claim 2,
wherein the main body comprises a flat plate and a bending
part which is bended end of the flat plate, the flat plate glued
to the circuit board by the adhesive layer, and the bending part
connected to the first end part of the extension arm.

8. The thermal dissipating module according to claim 2,
wherein the main body is in a C shape, the main body com-
prising a side plate, an upper plate, and a lower plate, the
upper plate and the lower plate respectively located on two
ends of the side plate, the lower plate glued to the circuit board
by the adhesive layer, and the upper plate connected to the
first end part of the extension arm.

9. The thermal dissipating module according to claim 8,
wherein the lower plate comprises a clip hook, the upper plate
comprising an aperture, and the clip hook being through the
aperture and secured on the upper plate.

10. The thermal dissipating module according to claim 8,
wherein the main body further comprises a hook arm com-
prising a first end and a second end, the first end of the hook
arm connected to the upper plate, and the second end of the
hook arm connected to the circuit board.

11. The thermal dissipating module according to claim 8,
wherein the upper plate has a recess, and the first end part of
the extension arm is connected to a position on the upper plate
near the recess.

12. The thermal dissipating module according to claim 8,
wherein an opening of the main body is toward the heating
element.

13. The thermal dissipating module according to claim 8,
wherein a projection of an opening direction of the main body
projected on the circuit board is orthogonal to a projection of
the extension arm on the circuit board.

14. The thermal dissipating module according to claim 1,
wherein a force is capable of being applied to the elastic
member for the elastic member to be detached from the adhe-
sive layer.

15. The thermal dissipating module according to claim 1,
wherein the force is a force toward the heating element pro-
vided by the heat conductive structure.
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